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ABSTRACTS 

Presentation 1. Methods Used to	
  Assess TCE Exposure	
  Levels, Duration, and	
  
Probability	
  in	
  Epidemiologic Studies 
Patricia Stewart, PhD, Stewart Exposure Assessments, LLC 

Exposure assessment provides important information in the evaluation of 
carcinogenicity of TCE. First, the background of the basic approaches to 
assessing exposures is presented covering the four most frequent metrics 
estimated: probability, intensity, frequency and confidence; and the three most 
frequent assessment approaches: self-reports, job exposure matrices, and 
expert review of study-specific information. The information available and the 
process of assessing exposures generally differ by study design, i.e. industry-
based cohort studies and population- or hospital-based case-control studies. 
TCE’s major use has been as a degreaser. Each of the TCE cohort and case-
control studies has been evaluated in a systematic way to identify different levels 
of quality based on the strengths and limitations of the assessments. 

Presentation 2. Methods Used	
  to Classify Cancer	
  Outcomes – Specifically	
  
Lymphohematopoietic	
  Cancers 
Bernard D. Goldstein, MD, Professor Emeritus, University of Pittsburgh 

Interpreting the relationship between various hematological tumors and potential 
causative agents has been complicate by advances in molecular biology and in 
pathology that have led to an evolution in recent decades in the conceptual 
understanding and in the diagnostic criteria of hematological neoplasms. On the 
one hand, the search for markers that can guide therapy has led to expanding 
the subclassification of various hematological disorders. But on the other hand, 
these markers have allowed recognition of the essential similarity among what 
had seemingly been disparate diseases. The resulting changes in diagnostic 
nomenclature have complicated interpretation of the literature about agents such 



      
        

     

       
         

            
        

         
          

           
         

      
           

         
 
 

	
  

as trichloroethylene, particularly for those epidemiological studies that depend 
solely upon death certificates accumulated over relatively long time periods. 

Presentation 3.	
  Use	
  of Exposure	
  and	
  Outcome	
  Assessments	
  in the	
  Epidemiologic 
Studies 
Mark Purdue, PhD, National Cancer Institute 

Trichloroethylene (TCE) is a chlorinated solvent used for many decades in vapor 
degreasing of metal parts and other industrial applications until the early 1970s, 
when concern over potential health effects led to a decline in its use. Many 
cohort and case-control studies have evaluated the association between 
occupational exposure to TCE and cancer risk with varying results, possibly due 
in part to the different approaches to exposure and outcome assessment that 
were employed. In this presentation we will discuss the following: (1) how these 
studies used data from the exposure assessment in their statistical analyses; (2) 
how the quality of the exposure and disease assessment affects the scientific 
strength of study findings; and (3) how different aspects of exposure and disease 
assessment can be used to evaluate potential heterogeneity across studies. 
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PRELIMINARY REFERENCES FOR THE	
  DRAFT ROC MONOGRAPH 

The following list of references are for human studies of exposure to 
trichloroethylene (TCE) and specific cancer endpoints – kidney and liver cancer, 
non-Hodgkin lymphoma, multiple myeloma – under consideration for inclusion in 
the RoC TCE Monograph as of March 3, 2014.

1.	 Anttila A, Pukkala E, Sallmen M, Hernberg S, Hemminki K. 1995. Cancer 
incidence among Finnish workers exposed to halogenated hydrocarbons. J 
Occup Environ Med. 37(7): 797-806. 

2.	 Axelson O, Selden A, Andersson K, Hogstedt C. 1994. Updated and expanded 
Swedish cohort study on trichloroethylene and cancer risk. J Occup Med 36(5): 
556-562. 

3.	 Bahr DE, Aldrich TE, Seidu D, Brion GM, Tollerud DJ, Muldoon S, Reinhart N, 
Youseefagha A, McKinney P, Hughes T, Chan C, Rice C, Brewer DE, Freyberg 
RW, Mohlenkamp AM, Hahn K, Hornung R, Ho M, Dastidar A, Freitas S, Saman 
D, Ravdal H, Scutchfield D, Eger KJ, Minor S. 2011. Occupational exposure to 
trichloroethylene and cancer risk for workers at the Paducah Gaseous Diffusion 
Plant. Int J Occup Med Environ Health 24(1): 67-77. 

4.	 Blair A, Hartge P, Stewart PA, McAdams M, Lubin J. 1998. Mortality and cancer 
incidence of aircraft maintenance workers exposed to trichloroethylene and 
other organic solvents and chemicals: extended follow up. Occup Environ Med 
55(3): 161-171. 

5.	 Boice JD, Jr., Marano DE, Cohen SS, Mumma MT, Blot WJ, Brill AB, Fryzek JP, 
Henderson BE, McLaughlin JK. 2006. Mortality among Rocketdyne workers who 
tested rocket engines, 1948-1999. J Occup Environ Med. 48(10): 1070-1092. 

6.	 Bruning, T, Pesch, Wiesenhutter, Rabstein, S, Lammert, M, Baumuller, A, Bolt, 
H.M. 2003. Renal cell cancer risk and occupational exposure to 
trichloroethylene: Results of a consecutive case-control study in Arnsberg, 
Germany. Am J Ind Med. 43(3): 274-285. 

7.	 Charbotel B, Fevotte J, Hours M, Martin JL, Bergeret A. 2006. Case-control 
study on renal cell cancer and occupational exposure to trichloroethylene. Part 
II: Epidemiological aspects. Ann Occup Hyg 50(8): 777-787. 

8.	 Charbotel B, Fevotte J, Martin JL, Bergeret A. 2009. Renal cell carcinoma and 
exposure to trichloroethylene: Are French occupational exposure limits relevant? 
Rev Epidemiol Sante Publique. 57(1): 41-47. 

9.	 Christensen KY, Vizcaya D, Richardson H, Lavoue J, Aronson K, Siemiatycki J. 
2013. Risk of selected cancers due to occupational exposure to chlorinated 
solvents in a case-control study in Montreal. J Occup Environ Med 55(2): 198-
208. 
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10. Cocco P, t'Mannetje A, Fadda D, Melis M, Becker N, de, Sanjose S, Foretova L, 
Mareckova J, Staines A, Kleefeld S, Maynadie M, Nieters A, Brennan P, Boffetta 
P. 2010. Occupational exposure to solvents and risk of lymphoma subtypes: 
results from the Epilymph case-control study. Occup Environ Med. 67(5): 341-
347. 

11. Cocco P, Vermeulen R, Flore V, Nonne T, Campagna M, Purdue M, Blair A, 
Monnereau A, Orsi L, Clavel J, Becker N, de Sanjose S, Foretova L, Staines A, 
Maynadie M, Nieters A, Miligi L, t Mannetje A, Kricker A, Brennan P, Boffetta P, 
Lan Q, Rothman N. 2013. Occupational exposure to trichloroethylene and risk of 
non-Hodgkin lymphoma and its major subtypes: a pooled InterLymph analysis. 
Occup Environ Med 70: 795-802. 

12. Cohn P, Klotz J, Bove F, Berkowitz M, Fagliano J. 1994. Drinking water 
contamination and the incidence of leukemia and non-Hodgkin's lymphoma. 
Environ Health Perspect 102(6-7): 556-561. 

13. Costantini AS, Benvenuti A, Vineis P, Kriebel D, Tumino R, Ramazzotti V, 
Rodella S, Stagnaro E, Crosignani P, Amadori D, Mirabelli D, Sommani L, 
Belletti I, Troschel L, Romeo L, Miceli G, Tozzi GA, Mendico L, Maltoni SA, Miligi 
L. 2008. Risk of leukemia and multiple myeloma associated with exposure to 
benzene and other organic solvents: evidence from the Italian Multicenter Case-
Control Study. Am J Ind Med. 51(11): 803-811. 

14. Deng Q, Zheng T, Lan Q, Lan Y, Holford T, Chen Y, Dai M, Leaderer B, Boyle P, 
Chanock SJ, Rothman N, Zhang Y. 2013. Occupational solvent exposure, 
genetic variation in immune genes, and the risk for non-Hodgkin lymphoma. Eur 
J Cancer Prev 22(1): 77-82. 

15. Dosemeci M, Cocco P, Chow WH. 1999. Gender differences in risk of renal cell 
carcinoma and occupational exposures to chlorinated aliphatic hydrocarbons. 
Am J Ind Med 36(1): 54-59. 

16. Gold LS, Stewart PA, Milliken K, Purdue M, Severson R, Seixas N, Blair A, 
Hartge P, Davis S, De Roos AJ. 2011. The relationship between multiple 
myeloma and occupational exposure to six chlorinated solvents. Occup Environ 
Med 68(6): 391-399. 

17. Greenland S, Salvan A, Wegman DH, Hallock MF, Smith TJ. 1994. A case-
control study of cancer mortality at a transformer-assembly facility. Int Arch 
Occup Environ Health 66(1): 49-54. 

18. Hansen J, Raaschou-Nielsen O, Christensen JM, Johansen I, McLaughlin JK, 
Lipworth L, Blot WJ, Olsen JH. 2001. Cancer incidence among Danish workers 
exposed to trichloroethylene. J Occup Environ Med 43(2): 133-139. 

19. Hansen J, Sallmen M, Selden AI, Anttila A, Pukkala E, Andersson K, 
Bryngelsson IL, Raaschou-Nielsen O, Olsen JH, McLaughlin JK. 2013. Risk of 
cancer among workers exposed to trichloroethylene: analysis of three Nordic 
cohort studies. J Natl Cancer Inst 105(12): 869-877. 
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20. Hardell L, Eriksson M, Degerman A. 1994. Exposure to phenoxyacetic acids, 
chlorophenols, or organic solvents in relation to histopathology, stage, and 
anatomical localization of non-Hodgkin's lymphoma. Cancer Res 54(9): 2386-
2389. 

21. Henschler D, Vamvakas S, Lammert M, Dekant W, Kraus B, Thomas B, Ulm K. 
1995. Increased incidence of renal cell tumors in a cohort of cardboard workers 
exposed to trichloroethene. Arch Toxicol 69(5): 291-299. 

22. Lipworth L, Sonderman JS, Mumma MT, Tarone RE, Marano DE, Boice JD, Jr., 
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P. 2006. Occupational exposure to solvents and the risk of lymphomas.
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25. Morgan RW, Kelsh MA, Zhao K, Heringer S. 1998. Mortality of aerospace 
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28. Pesch B, Haerting J, Ranft U, Klimpel A, Oelschlagel B, Schill W, Barth W, 
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